Objective: To compare effect of proximal femoral nail antirotation (PFNA) and dynamic hip screw (DHS) internal fixation on serum inflammatory mediators (CRP, IL-1, IL-6 and TNF-), myocardial injury markers (cTnT, CK-MB), and Myo-heart failure marker (BNP) in elderly patients with intertrochanteric fractures. Study Design: Experimental study. Place and Duration of Study: Department of Orthopedics, The Second Affiliated Hospital of Xuzhou Medical University, China, from January 2016 to February 2018. Methodology: A total of 114 patients with intertrochanteric fractures were randomly divided into Group A and Group B, with 57 cases in each group. Group A was treated with PFNA and Group B with DHS internal fixation. Serum CRP, IL-1, IL-6, TNF-, cTnT, CK-MB, Myo, BNP and surgical indication were compared. Results: Operation time and weight-bearing time in Group A were shorter than Group B (both p<0.001). Intraoperative blood loss and postoperative drainage volume in Group A were lower than Group B (both p<0.001). On the 7 th day after surgery, serum CRP, IL-1, IL-6, TNF-, cTnT, CK-MB, Myo and BNP in Group A were lower than Group B (all p<0.001). Conclusion: Compared with DHS, PFNA effectively reduced serum inflammatory mediators with less damage to cardiac function and myocardium in elderly patients with intertrochanteric fractures.
INTRODUCTION
Intertrochanteric fracture occurs below the hip capsule line of the femoral neck base and above the level of the lesser trochanter. It occurs mostly in the elderly, and is more commonly seen in women than men. Accounting for about half of hip fractures, it is one of the common injuries in the elderly. 1, 2 At present, non-surgical and surgical treatment is often used clinically in elderly patients with intertrochanteric fractures. 3 Non-surgical treatment requires long-term bed rest, and subsequent complications such as hypostatic pneumonia, urinary tract infections, muscle atrophy, and joint stiffness, which can exert a serious impact on the prognosis of patients and the quality of life in the future.
Internal fixation is a common surgical method for the treatment of intertrochanteric fractures in the elderly. It is generally divided into intramedullary fixation and extramedullary fixation. Intramedullary fixation mainly includes proximal femoral nail (PFN), proximal femoral nail antirotation (PFNA), etc.; extramedullary fixation mainly includes locking plate and DHS. 4 Among them, PFNA is mainly developed for elderly patients with osteoporosis. 5 It is the method of choice for surgical treatment of unstable inter-trochanteric femoral fractures. 6 DHS, designed by AO/ASIF (Association for the Study of Internal Fixation), is a fixation method for proximal and distal femoral fractures. 7 Compared with the Holland nail, DHS could be implanted more quickly and with less exposure to radiation, but the resultant blood loss and need for transfusion is greater. 8 CRP, IL-1, IL-6 and TNF- are common serum inflammatory mediators. CRP is a systemic inflammatory marker regulated by cytokines such as IL-1, IL-6, and TNF-. 9 They are all involved in the occurrence, development of fractures and increase bone resorption. In elderly patients with intertrochanteric fractures, due to anesthesia, stress response caused by surgical trauma, circulatory capacity changes and water and sodium retention occurs during the perioperative period, the patients may undergo adverse changes in cardiovascular function, and even myocardial infarction and heart failure may be induced, bringing difficulties in clinical treatment. Cardiac troponin T (cTnT), creatine kinase isoenzyme (CK-MB), and myoglobin (Myo) are three common biochemical markers of myocardial infarction. Currently recognised as important markers of myocardial injury, they are of great significance for early detection of myocardial infarction. 10 B-type natriuretic peptide (BNP) is an important biomarker for heart failure diagnosis and risk stratification. 11 At present, there are few studies on early warning of postoperative myocardial infarction and heart failure in elderly patients with intertrochanteric fractures. The research on PFNA and DHS for the treatment of intertrochanteric fractures is limited to the observation of basic curative effect, and there is a lack of comparative analysis from serum inflammatory mediators, myocardial injury markers and heart failure markers.
The objective of this study was to compare effect of PFNA and DHS internal fixation on the serum levels of inflammatory mediators like CRP, IL-1, IL-6 and TNF-; myocardial injury markers like cTnT, CK-MB; and Myo and heart failure marker like BNP in elderly patients with intertrochanteric fractures.
METHODOLOGY
This study was conducted at Department of Orthopedics, The Second Affiliated Hospital of Xuzhou Medical University, China, from January 2016 to February 2018. Approved by the Ethics Committee of the Hospital, all patients volunteered to participate in the study. A total of 114 elderly patients with intertrochanteric fractures were selected as subjects. Inclusion criteria were all patients diagnosed with intertrochanteric fractures on X-ray; no cardiac accidents such as angina pectoris, myocardial infarction and heart failure within 6 months before admission; no cognitive disorder; and preoperative blood pressure and blood sugar; and other common diseases were controlled in a normal state. Exclusion criteria were severe cardiovascular and cerebrovascular disease; patients combined with other fractures; pathological hip fractures; mental illness before fracture; and patients with surgical contraindications.
Patients were divided into Group A and Group B according to the random number table method, with 57 cases in each group. Group A was treated with PFNA. Patient was placed in the supine position. Epidural anesthesia was given, and closed reduction of the fracture was performed under C-arm fluoroscopy. Then the incision was cut vertically 5 cm above the apex of the greater trochanter. A curved opener was used to open the apex of the greater trochanter. The guide pin was inserted in the center of the medullary cavity in a positive lateral position under the C-arm machine fluoroscopy. The proximal end of the guide pin was used to define the reaming. The main nail was inserted into the proper position, and the proximal aiming arm was used to insert the guide needle into the femoral neck. The position of the guide needle was checked by C-arm fluoroscopy. The length was measured. The outer cortex of the femoral trochanter was opened with a hollow drill bit, and the spiral blade was struck along the direction of the guide needle. The position of the spiral blade was checked with C-arm machine again. When the length was appropriate, the spiral blade was locked, and then the distal locking pin was locked under the guidance of the aiming arm. After the operation, the incision was washed and closed layer by layer after the negative pressure drainage was placed.
Group B was treated with DHS internal fixation. Patient was placed in the supine position. Continuous epidural anesthesia was used, and the affected side of the hip was raised. After the patient was reset to a satisfactory degree with the C-arm machine, a 10-15 cm lateral incision of the hip joint was cut to separate and reveal the greater trochanter and the upper end of the lateral femora. The 135° guider was first used next to the upper end of the lateral femoral cortex for inserting compression screw guide needle of the femoral neck. After adjusting the guide needle to a satisfactory position in a positive axial position under the C-arm machine fluoroscopy, femoral neck was reamed. The depth was measured. The compression screw was screwed. Then the position of the main screw was checked in a positive lateral position under the C-arm machine fluoroscopy. After the length was appropriate, the side plate was inserted finally, ensuring that the steel plate was located on the longitudinal axis of the femur next to the lateral cortical bone. Then the screws were used for fixation.
Both groups were routinely treated with antibiotics for anti-infective treatment. The drainage tube was routinely placed for 48 hours, and the amount, color and traits of the drainage fluid were recorded. On the 2nd day after surgery, the patient was allowed to sit half-squat, sit up, turn over, and perform contractile function exercise of the active and passive muscle, as well as knee flexion and extension exercises.
The surgical indications such as operation time, intraoperative blood loss, postoperative drainage volume and weight-bearing time were compared after operation. The blood of the elbow vein was taken from patients in the two groups, the day before operation and on the 7 th day after operation. The serum levels of inflammatory mediators CRP, IL-1, IL-6 and TNF- were detected by ELISA. Roche electrochemiluminescence analyser was used to measure and compare the changes of serum myocardial injury markers cTnT, CK-MB and Myo, and the levels of heart failure marker BNF in the two groups. SPSS 23.0 software was adopted for data statistical analysis. Mean value ±SD was calculated for measurement data, and examined by independent sample t-test. Enumeration data was represented by n (%), and examined by  2 test. The p <0.05 means there was statistical significance in the difference.
Comparison of proximal femoral nail antirotation and dynamic hip screw internal fixation on serum markers in elderly patients with intertrochanteric fractures The operation time and weight-bearing time of Group A were shorter than those of Group B (both p<0.001). The intraoperative blood loss and postoperative drainage volume in Group A were less than those in Group B (both p<0.001, Table I ).
There were no significant differences in the serum levels of CRP, IL-1, IL-6 and TNF- between the two groups (p=0.965, 0.867, 0.893 and 0.977, respectively) before surgery. On the 7th day after surgery, serum levels of CRP, IL-1, IL-6 and TNF- in Group A were lower than Group B (all p <0. 001, Table II ).
There were no significant differences in the serum levels of myocardial injury markers cTnT, CK-MB and Myo and the heart failure marker BNP (p=0.509, 0.917, 0.972 and 0.955, respectively) between the two groups before surgery; on the 7 th day after surgery, the serum levels of cTnT, CK-MB, Myo and BNP in Group A were lower than Group B (all p<0. 001, Table III ).
DISCUSSION
In clinical practice, DHS has been found to have certain disadvantages such as large cortical lag screws that are easy to damage the lateral wall of the femur during the operation and early stage activities, resulting in an increase in fracture damage. There is also great damage to blood supply, non-healing, delayed healing and other complications after DHS operation. 12, 13 As an intramedullary fixation system, PFNA overcomes the shortcomings of DHS with a better designed procedure. There are many advantages of PFNA. It can withstand large axial shearing force, and the spiral blade strengthens the fixation of the femoral neck and femoral head. The spiral blade combined with the distal fixation screw avoids the rotation of the main nail, which makes patients able to carry out weight-bearing exercise quickly after surgery. There is little trauma without lateral exfoliation of the femoral muscle during surgery, which is important for maintaining the stability of the lateral femur; and because of the use of single spiral blade in surgery. The stability is improved while avoiding the screw loosening or withdrawal. At the same time, close reduction can be performed with percutaneous internal fixation, shortening the operation time and reducing the trauma. 14 This study found that compared with DHS, PFNA treating intertrochanteric fractures in the elderly enjoyed the advantages of smaller surgical trauma, shortened operation time and less amount of surgical bleeding and drainage. This is basically consistent with previous research reports. 15 In this study, patients treated with DHS had a weight-bearing time later than those treated with PFNA. This may be due to the fact that DHS fracture fixation is weaker than PFNA, so patients with DHS are often told to avoid full weight bearing. 16 When a patient's body is traumatised, the serum inflammatory factors change more obviously due to the traumatic stress. The serum levels of CRP, IL-1, IL-6 and TNF- can reflect the degree of stress in the body. 17, 18 This study found that compared with DHS, PFNA can effectively reduce the serum level of inflammatory mediators, which is conducive to the recovery of patients' body.
At present, not enough importance is attached to the risk of early myocardial infarction and heart failure in elderly patients with intertrochanteric fractures. Relevant examinations and treatments are often performed after the obvious symptoms of myocardial infarction or heart failure, leading to a delay in treatment. cTnT is widely used in the clinical detection of myocardial injury and unstable angina. Sandhu et al. found that cTnT had a positive prognostic effect on the morbidity and mortality of surgical treatment of elderly patients with hip fracture. 19 Chong et al. showed that troponin was a prognostic indicator of cardiac complications after orthopedic surgery. 20 Myo is an early indicator of myocardial infarction and is generally used to assess complications and reinfarction in patients. CK-MB is an important indicator for the diagnosis of acute myocardial infarction and the presence or absence of myocardial infarction. cTnT, Myo and CK-MB are currently recognised as good markers of myocardial injury, and are of great significance for the diagnosis of myocardial infarction and its sudden death. BNP test can be used to distinguish between dyspnea caused by heart failure and water and sodium retention, as well as provide some warning signs for heart failure or other heart diseases. Currently, BNP has been used as an independent diagnostic criterion for heart failure clinically. 21 The study indicated that PFNA and DHS surgeries had a certain degree of adverse effects on cardiac function in elderly patients with intertrochanteric fractures; but compared with DHS, PFNA had less damage to cardiac function and myocardium.
Because of the small sample size in this study, there are many influencing factors to be further considered, such as basic diseases, gender, type of fracture, surgical procedure and length of postoperative follow-up. The effects of PFNA and DHS on biochemical indicators such as cTnT, CK-MB, Myo and BNP still need follow-up of large-scale clinical cases to better guide clinical practice.
